BACKGROUND: Residency training programs use the night float system increasingly to meet the new resident work hour regulations.
R esearch suggests that resident fatigue and sleep deprivation have adverse effects on patient outcomes. 1, 2 As a result, the Accreditation Council for Graduate Medical Education established new standards limiting the total number of resident work hours in 2002. 3 In order to comply with these standards, residency programs are restructuring residents' night coverage system by adopting the night float system. 4 However, the effects of this system on patient care, resident training, and resident performance are unclear. While some investigators have questioned the educational value of the night float system, 5, 6 2 studies suggested that it reduced the stress on residents. 6, 7 Other authors raised concern over the effect on the continuity of patient care. [8] [9] [10] For example, patients admitted to short-call or night-float interns were significantly less satisfied with their care than were patients admitted to long-call residents.
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While patients are the focus of care, perceptions and attitudes of other stakeholders are important for evaluating organizational systems. For residency programs, important stakeholders include residents, attendings, and nursing staff. Given their close interaction with both patients and residents, nurses have a unique perspective that should be valued. The objective of this survey was to assess and compare residents', attendings', and nurses' perceptions of patient care, resident training, and resident performance in the setting of the night float system.
METHODS

Setting
The University at Buffalo Internal Medicine Residency program trains about 130 residents at any one time. We conducted this survey at the 2 main teaching hospitals of this program: a Veterans Affairs (VA) hospital and an inner-city county hospital. The night float system has been in place since 1989. The night float team includes 1 senior resident and interns (1 at the VA and 3 at the county hospital). The duration of the rotation is 4 weeks, with 5 shifts per week of 12 hours each. Duties include admissions and addressing urgent issues of the day teams' patients. At the beginning of each shift, the night float team receives a sign-out from the daytime residents and interns. At the end of each shift, the night float team reports on new admissions and important events to the senior day residents. Night float interns care for patients for particular teams they have been assigned to but also cross-cover various teams and patients.
Participants
We surveyed the program's residents and attendings, and the county hospital night-time nurses. Each resident surveyed had completed either a day or a night rotation at both hospital sites and randomly received a questionnaire regarding 1 of the 2 sites. The nurses at the Veteran Hospital could not be surveyed. The University at Buffalo Human Subjects Institutional Review Board approved the study, and all participants provided informed consent.
Data Collection
In October 2004, we sent residents and attendings an invitation email linking to a web-based survey. We sent nonresponders up to 3 reminders (2 emails, and then a postal mail). During the same time period, we invited nurses to complete a paper-based survey via a 1-time internal mail. The questionnaire included demographic questions and a number of positively framed statements on patient care, resident training (addressed only to residents and attendings), and resident performance (addressed only to nurses) in relation to the night float system. Respondents rated their agreement with the statements on 7-point Likert scales ( À 3 =strongly disagree, 0 =neutral and 3 =strongly agree). We developed the statements based on the hypothesized effects of the night float system, prior surveys, 12, 13 and discussions with residents, attendings, and nurses. Four attendings, 2 recent residency graduates, and 2 nurses reviewed and commented on the questionnaire.
Statistical Analysis
For each of the statements, and for the 3 groups separately, we calculated the percentage of participants whose ratings on the Likert scale reflected negative ( À 3, À 2, and À 1), neutral (0), or positive (1, 2, and 3) perceptions. We compared the percentages between 2 of the 3 groups at a time using the w 2 test.
To evaluate whether the proportion of participants with positive perceptions were independently associated with respondents' characteristics, we performed multivariable regression analyses using logistic models.
RESULTS
Ninety of 107 residents (84%), 33 of 48 attendings (69%), and 44 of 69 nurses (64%) completed the survey. Table 1 shows the respondents' characteristics. Table 2 shows the percentage of participants with negative, neutral, and positive perceptions. It also shows the P values for the differences between the proportions. For all patient care-related statements, a significantly higher proportion of residents than of attendings or nurses had positive perceptions. There was no statistically significant difference between the proportion of attendings and nurses. Low proportions of the 3 groups (among their lowest) had positive perceptions of residents' communication with patients (residents: 41.1%, attendings: 15.2%, nurses: 14.0%).
For resident training-related statements, a significantly higher proportion of residents than of attendings had positive perceptions of: appropriateness of daily feedback (23.0% and 9.1%, respectively), end of rotation evaluation by attendings (21.8%; 6.1%), the level of accountability of night residents to their team (63.2%; 15.2%), and the level of support available to them (47.1%; 21.2%). More than half of residents and attendings (no statistically significant difference) positively perceived the acceptability of clinical burden (59.8%; 66.7%), the night float's independence (79.3%; 81.8%), and confidence (70.1%; 57.6%). Less than half of residents and attendings (no statistically significant difference) positively perceived reading time (31.0%; 45.5%) and training quality (29.9%; 18.2%).
For each of the resident performance-related statements, less than half the nurses positively perceived: night float's promptness (40.9%), physical availability (38.6%), familiarity with the patients' cases and management plans (15.9%), communication of management plans to nurses (36.4%), professional respect and trust (43.2%), teamwork (45.5%), and ease of identification of the resident in charge of a particular patient (38.6%).
The multivariable analysis showed that residents who completed more night rotations were more likely to positively perceive the effectiveness of the sign-in and the sign-out rounds, communication with nurses, the acceptability of clinical burden, the end of rotation evaluation, and the night rotation overall.
DISCUSSION
While perceptions of the night float system among residents, attendings, and nurses were generally negative, the perceptions of residents about the impact of the night float system on aspects of patient care were the most positive. The night residents' communication with patients was generally negatively perceived by the 3 groups. A very low proportion of both residents and attendings positively perceived the residents' training quality, daily feedback, and end of rotation evaluation. Less than half the nurses had positive perceptions for each of the resident performance aspects.
Our study has 2 main strengths. First, while previous studies assessed either residents and attendings' perceptions, 13, 14 or nurses' perceptions, 8 this study is the first, to our knowledge, to compare nurses' with residents' and attendings' perceptions. Second, the high survey response rate reduces the possibility of response bias. 15 In terms of limitations, we surveyed only 1 internal medicine residency program, limiting the generalizability of our results. In addition, the survey statements have face validity but not construct validity. The pattern and consistency in the difference between residents', attendings', and nurses' perceptions is an interesting finding. Barden et al. 13 found a similar pattern comparing surgical residents and attendings' perceptions of limiting work hours. In that study, of 21 positively framed statements, 6 received statistically different ratings from the 2 groups, all with higher ratings by residents. This pattern emphasizes the importance of assessing the perceptions of all stakeholders, notably nurses, given their unique perspective. The results could suggest that attendings and nurses are more objective in their assessment than residents who may believe that they are evaluating their own performance. The results could also suggest that attendings and nurses are negatively biased toward residents or have higher expectations than the residents themselves have. In a 1989 survey, Buff et al. 8 found that a significant majority of nurses in an Internal Medicine residency program preferred a night float system over a standard on-call system. While the nurses in this study did not experience the 2 systems, and were not asked to compare them, they apparently had lower perceptions of the night float system than the nurses in the study by Buff et al. This lack of enthusiasm for the night float system might be related to program differences and/or a time trends in characteristics of patients', residents', and nurses' populations or in the night float structure itself. Our findings raised concerns about a number of issues in this residency training program. The most noteworthy findings were related to the night residents' communication with patients and nurses, continuity of care, familiarity with patients' cases and management plans, daily feedback to the night residents, and the end of rotation evaluation. As a result of our study, the program leadership restructured the night float system to address these concerns. These changes included assigning each night float intern as a member of 1 floor team and not just as ''the covering intern.'' This intern would admit and cover all that team's patients, provide the sign-in to the whole team during morning rounds, and receive daily feedback and end of rotation evaluation from the team attending. The intention is to increase continuity and quality of care and enhance the training quality through increased awareness of the patients' cases and plans, increased accountability, and improved feedback and evaluation.
While the generalizability of the findings of our survey might be limited, the approach of assessing stakeholders' perceptions and using them to improve the organizational structure should be generalizable. Further research should assess the impact of such organizational structure changes on desired outcomes. 
